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ABSTRACT

This study was aimed to investigate the curative effect
some antioxidants such as Nigella sativa seeds and vitamin E ¢
hematological, biochemical disorder and histopathological alterati
induced by liver extract of puffer fish Lagocephalus spadiceus
male Albino rats. Five groups of adult male Albino rats we
established (n= 10). Group 1: rats were administered normal saline f
10 days and served as normal group (1 ml / 100gm per b. w
intraperitoneally for 10 days. Group 2: rats were inject:
intraperitoneally daily, for 10 days, with L. spadiceus liver extract ai
served as control group (1ml/100gm per b. w.). Group 3: rats we
oral administration of Nigella sativa extract for 30 days after dai
injected, with L. spadiceus liver extract for 10 days. Group 4: re
were oral administration of vitamin E daily for 30 days after dai
injected with L. spadiceus liver extract for 10 days. Group 5: rats we
daily oral administration of Nigella sativa extract + vitamin E for .
days after daily injected with L. spadiceus liver extract for 10 day
In the control group (gp. 2) hematotoxicity was determined by
significant decrease in red blood cells (RBCs), haemoglobin (Hb) a1
PCV value, with marked elevation in white blood cells (WBCs) a1
blood Platelets (PLTs), as well as there are an elevation in seru
ALT, AST, ALP, creatinine, urea and uric acid associated wi
reduction in albumin and Total protein. In addition to, degenerati
and necrotic changes showed in liver and kidneys.
It could be concluded that Nigella sativa and vitamin E, clarified
modulatory role against the cellular damage produced by free radice
induced by L. spadiceus liver extract.

INTRODUCTION

Tetradotoxin (TTX), one of the most powerful neurotoxins known, it is about
1200 times more toxic to humans than cyanide and it has no known antidote. This
toxin binds to the sodium channels of the excitable tissues in the human body
(muscles and nerves) and the inhibition of sodium ions through the channels
effectively immobilises these tissues (Luo et al., 2012).
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Pufferfish (Tetraodontidae family) is the best known source of TTX (Noguchi
and Arakawa, 2008 and Bane et al., 2014). TTX is not produced by puffer fish itself,
but most likely originates from a symbiosis of bacteria with marine animals (Lago et
al., 2015). Besides puffer fish, other species known to harbour TTX include:
gastropods (Luo et al., 2012), newts (Mebs et al., 2012), crabs (Lin et al., 2012), frogs
(Pires et al., 2003), sea slugs (McNabb et al., 2010 and Wood et al., 2012), star fishes
(Lin and Hwang, 2001) blue-ringed octopuses (Williams and Caldwell, 2009 and
Williams et al., 2012), ribbon worms (Asakawa et al., 2000) and bacteria (Yang et al., 2010).

The amount of TTX accumulated in pufferfish depends on the species and
varies among organs in different seasons but it is concentrated mainly in ovary, liver,
and other body parts, as the intestine (Yu et al., 2011).

TTX acts by blockage of the sodium channels and reduces the membrane
excitability of vital tissues, of the heart myocytes, skeletal muscles, and the central
and peripheral nervous systems resulting in the occurrence of typical symptoms and
even death in the most severe cases (Hwang and Noguchi, 2007).

The severity of the symptoms induced by the TTX is dose dependent (Homaira
et al., 2010). The symptoms included tingling of the tongue and lips, headache,
vomiting, muscle weakness, ataxia and even death due to respiratory and/or heart
failure. Also TTX is responsible for 30-50 cases of intoxications occurred every year (
Van Apeldoorn et al., 2007).

Herbal medicines derived from plant extracts are being increasingly utilized to
treat a wide variety of clinical diseases, with relatively little knowledge regarding
their modes of action. There is no doubt that herbal products chemically defined
component that can protect the liver from various injuries (Negi et al., 2007).

Nigella sativa (N. sativa), which is an annual plant that belongs to the
Ranunculaceae family, is widely grown in many countries (Khazdair, 2015 and
Gholamnezhad et al., 2016). The chemical compounds that make up black seed vary,
but its major components are alkaloids, as well as fixed and volatile oils. The fixed
oils include linoleic acid, oleic acid and palmitic acid.

Thymoquinone, a volatile oil, is the most active constituent of N. sativa (Al-
Saleh et al., 2006). Black seed has many medicinal properties, including
neuroprotective (Saleem et al. 2012), hepatoprotective (Pourbakhsh et al., 2014),
hypotensive and antidiabetic (Khan and Afzal, 2016), renal protective (Dollah et al.,
2013), bronchodilatory, antibacterial and anti-tumor (Gholamnezhad et al., 2016),
anti-inflammatory (Boskabady et al., 2011) and immunomodulative (Gholamnezhad
et al., 2015) properties.

Vitamin E (tocopherol) is the major lipid-soluble antioxidant, present in all
cell membranes, which protects cells against lipid peroxidation (Pal et al., 2014).
Also, it is well known that vitamin E is a free radical scavenger, i.e., sacrificial
molecule with which the proxy radicals preferentially react, rather than with
biological molecules, thus preventing damage to cell structures (Niki, 2014).

MATERIALS AND METHODS

Experimental animals:

Fifty adult male Wister Albino rats of approximate age and weight (6-8 weeks)
(weighing 200 = 10 g) were obtained from the laboratory animal house, Assuit
University, Egypt. All animals were housed in clean cages and given standard diet
and clean water ad libitum. Cages were placed in an air-conditioned room (23 + 3°C)
with 12:12 hour light: dark cycle. Animals were kept for two weeks before starting of
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the experiment for acclimatization, during which they subjected for clinical and
laboratory examinations. The experimental protocol was approved by the
experimental animal ethics committee, Faculty of Science, South Valley University,
Qena, Egypt.
Collection of Lagocephalus spadiceus (L. spadiceus) fish and Preparation Fish
extract:

Specimens of puffer fish L. spadiceus were collected from local fishermen
who usually catch the fish using trawl net from suez coast. Samples were frozen at -20
® C until use. The toxin extraction in brief: 10 g of liver was carefully dissected from
L. spadiceus and minced properly. To this minced tissue 2.5 volumes of 0.1% acetic
acid was added and boiled in water bath for 10 min. Then it was cooled and
centrifuged at 3000 rpm for 10 min and the supernatant was collected. This process
was repeated thrice, to make up 5 volumes of the sample taken .The supernatant was
finally stored at -30°C.(Khora, 1991). The extract is given at dose of (1 ml /100gm per
b. w.) according to (Saoudi et al., 2008).
Preparation of Nigella sativa extract:

Nigella sativa (black cumin) seeds were purchased from the local market in
Qena Governorate, Egypt. N. sativa prepared according to the method of Kushwah et
al. (2014). Briefly, Seeds were grounded to powder with the help of mortar and pestle
and 150 of powder was soaked in 250 mL of 99% of ethanol in closed container at
room temperature for 7 days with periodic stirring with a sterile glass rod. After 7
days it was filtered with wittman filter paper Nol and extract was concentrated by
rotary vaccum evaporator and kept in desiccator for complete removal of solvent. The
extract so obtained was stored at 4° ¢ till further use at dose of (Kushwah et al., 2014).
Vitamin E:

Vitamin E was purchased from pharmacy in the form of soft gelatin capsules,
each containing 400 mg of vitamin E (Cairo Pharm. & Chem. Ind. Co., Cairo, Egypt).
The dose 100 mg/kg BW of Vitamin E was used because other previous studies
showed that this dose was effective against the toxicity of pesticides (fenvalerate) and
carbon tetrachloride (El-Demerdash et al., 2004).

Experimental design

Fifty rats were randomly divided into five groups (N= 10) as the following:
Group 1 received saline solution and served as a normal group. Group 2: injected
intraperitoneally with liver extract of the L. spadiceus in dose of (1 ml/100 gm, b. w.)
for successive 10 days and served as a control group. Group 3: The rats were injected
intraperitoneal with liver extract of L. spadiceus (1 ml/100 gm, b. w) daily for 10 days
and treated with oral administration of N. sativa extract (500 mg/kg per body weight)
daily for successive 30 days. Group 4: the rats were injected intraperitoneal with liver
extract of L. spadiceus (1 ml/100 gm, b. w.) daily for 10 days, and treated with oral
administration of vitamin E (100 mg/kg per body weight) daily for 30 days.

Group 5: the rats were intraperitoneallly injected with liver extract of puffer fish L.
spadiceus (1 ml/100 gm, b. w.) daily for 10 days and then received both of N. sativa
extract (500 mg/kg, body weight) and vitamin E (100 mg/kg per body weight) orally
for 30 consecutive days. All rats were humanely euthanized 24 h after the last
application and blood samples were collected for hematological, biochemical and
histopathological examination.

Hemtological Analysis

At the end of experiment, all animals were sacrificed and the blood was taken
in EDTA containing tubes from every animal. This blood was used for the
examination of complete blood picture (platelets count, red blood cells count (RBCs),
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leukocytes count (WBCs), total hemoglobin (Hb) and hematocrit assays (PCV) which
done by Automated Hematology Analyzer (Diagon LTd - D cell 60).

Biochemical Analysis:

a-Serum indices of hepatotoxicity:

Determination of alanine aminotransferase (ALT), Aspartate aminotransferase
(AST), alkaline phosphatase (ALP), total protein and albumin was performed
according to the manufacturer’s protocol of reagent kits purchased from spectrum
Diagnostics, Egypt.
b-Serum indices of renal toxicity:

Determination of serum creatinine, Blood Urea Nitrogen (BUN) and uric acid
was performed according to the manufacturer’s protocol of reagent kits purchased
from (Bio diagnostics, Egypt). Uric acid and Creatinine were brought from spectrum
Diagnostics. Egypt. While urea kits were brought from Diamond, Egypt).
Histopathological examinations:

Following complete necropsy of the experimental male rats, small fresh
specimens from testes, liver and kidney were collected and rapidly fixed in 10%
formalin solution for at least 24 h. After that, these specimens were processed through
the convential paraffin embedding techniques (dehydration in ascending grades of
ethyl alcohol, clearing in different changes of xylene and embedding in different
changes of melted paraffin wax at 60°C). Paraffin blocks were cut by microtome in to
5 microns, thick sections which were stained by Hematoxylin and Eosin (H&E),
according to the method described by Culling, (1983).

Statistical analysis:

The results are expressed as mean = S.E. The means comparisons were made by
using one-way analysis of variance (ANOVA) using Graph Pad Prism 03n software,
where appropriate. Statistical significance was set at p<0.05.

RESULTS

Effect on hematological parameters:

Rats injected with Tetradotoxin (TTX) extracted from liver of L. spadiceus
resulted in a significant decrease in RBCs count, Hb concentration and PCV value at
(p<0.05) when compared with the normal animals. On the other hand, WBCs and PLT
counts were significantly increased. These results were recorded in Figure (1). Daily
treatment with N. sativa, Vitamin E and N. sativa plus vitamin E for 30 days showed
an improvement increase at (p<0.05) in RBCs count, Hb concentration and PCV value
when compared with control, while WBCs and PLT count recorded a significant
decrease when compared with normal animals.

On the other hand, RBCs count, PCV % and Hb conc. were significantly
increased and highly significant reduced in WBCs and platelets counts in group 3, 4, 5
when compared to control group.

Effect on Biochemical parameters:
Liver function

As showed in Figure (2), rats treated with TTX induced a significant increase
at (p<0.05) in serum ALT, AST and ALP activities as compared with the
corresponding normal values. It induced also a significant decrease at (p<0.05) in
serum Albumin level and total protein when compared with normal level. On the
other hand, oral administration of N. sativa treatments for 30 days, there were a
significant decrease at (p<0.05) in serum ALT, AST and ALP activities when
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compared with control animals and there was a significant increase at (p<0.05) in
albumin and total protein level as compared with control animals.

Vitamin E and N. sativa plus vitamin E treatment for 30 days showed a
significant decrease at (p<0.05) in serum ALT, AST and ALP activities comparing
with control animals, this decrease was showed marked improvements nearly
reachable to normal levels. While serum albumin level and total protein showed a
significant increased comparing with control animals level as well as, this increase in
albumin and total protein level was nearly reachable to normal levels.
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Figure (1): Effect of oral administration of Nigella sativa extract (500 mg/kg body
weight), Vitamin E (100mg/kg body weight) and Nigella sativa + Vitamin E
daily for 30 days after i. p. injection with Lagocephalus spadiceus liver extract

(1 ml/100 g body weight) daily for 10 days on some hematological parameters
of male Albino rats
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Figure (2): Effect of oral administration of Nigella sativa extract (500 mg/kg body weight),
Vitamin E (100mg/kg body weight) and Nigella sativa + Vitamin E daily for 30 days
after i. p. injection with Lagocephal us spadiceus liver extract (1 ml/100 g body weight)
daily for 10 days on some level of liver function in blood of male Albino rats

Kidney function
As shown in Figure (3), creatinine, urea and Uric acid in serum of the control

groups showed a significant increase at (p<0.05) when compared with the normal
group. Treated groups of N. sativa, Vitamin E and N. sativa plus vitamin E recorded a
remarkable improvement, comparing with normal animals and showed a significant
decreases at (p<0.05) in serum creatinine, urea and uric acid levels comparing to
control animals
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Figure (3): Effect of oral administration of Nigella sativa extract (500 mg/kg body weight),
Vitamin E (100mg/kg body weight) and Nigella sativa + Vitamin E daily for 30 days
after i.p. injection with Lagocephalus spadiceus liver extract (1 ml/100 g body weight)
daily for 10 days on kidney function in blood of male Albino rats.

Histopathological finding:

Liver and kidney are very important and sensitive organs in the body. Exposure of the
liver to TTX induced necrosis in the hepatocytes around the central vein associated
with presence of some necrosed cells in the lumen of the central vein beside blood
sinusoid dilation. Treatment of exposed animals with N. sativa extract and Vitamin E
in group 3 and 4, induced relive to the hepatic injury characterized by mild degree of
necrosis in the hepatocytes. In advance, administration treatment with a mixture of N.
sativa extract and Vitamin E (group 5) induced complete relive to the liver injury
confirmed by appearance of the hepatocytes near to the healthy cells. In kidneys of
Group 2 severe necrosis in the glomerular epithelium with inflammatory cells
infiltration besides narrowing to Bowman’ s space was observed after exposure to
TTX toxin. kidneys of groups 3 and 4 showing degeneration in the renal tubular
epithelium characterized by casts formation with dilatation in some renal tubules after
N. sativa extract and Vitamin E administration. Administration to combination of N.
sativa extract and Vitamin E in group 5 induced minimal degree of necrosis and
recovery to the tubular epithelium.These results recorded in figures 4&S5.
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Figure (4): Photomicrograph of liver (A,B,C,D and E) group 1,2,3,4,and 5
respectively showing necrosis in the hepatocytes around the central vein B with
minimal degree of necrosis in the hepatocytes C. some hepatocytes inside the

lobules appeared with normal architecture in most of rats D. hepatocytes appear
similar to healthy cells E  (H & E. x 400).
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Figure (5): Photomicrograph of liver (A,B,C,D and E) group 1,2,3,4,and 5
respectively showing severe necrosis in glomerular epithelium with
inflammatory cells infiltration B. Degeneration in the renal tubular epitheliums
was observed in group3(C). In group 4 (D) kidneys showing mild degree of
necrosis with dilatation in some renal tubules. Kidneys of group5 (E) showing
minimal degree of necrosis (H & E. x400).
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DISCUSSION

In our study we observed that, L. spadiceus liver extract had a toxic effect on
hematological parameters causing highly significant decrease RBCs count, PCV % and
Hb conc., while it induce highly significant increase in WBCs and Platelets counts.
These findings agree with those of (Saoudi et al., 2008 and Niharika Mandal et al,
2013).

The decreases in RBCs, Hb conc., and PCV% resulted from direct effect of
toxin on erythrocytes causing oxidative damage to membrane lipids. Lipid
peroxidation causes membrane depolarization and causes the loss of plasmatic
membrane integrity (Bartosz, 2003). Production of lipid peroxides also lead to the
hemolysis of RBCs, this might be the reason for the reduction in RBCs count, PCV %
and Hb level. Also, the increasing in WBCs and PLTs may be attributed the defensive
mechanism of immune system. These findings agreed with those of (Patrick-
Iwuanyanwu €t al., 2007).

In agreement with Meral et al. (2004) and Demir et al. (2006), Oral
administration of N. sativa extract induced recovery in hematological parameters. This
plant enhanced these parameters via lipid peroxidation reduction.

The obtained results showed that, vitamin E make treatment in hematological
parameters, these treatment can attributed to a-Tocopherol is more lipophilic and a
potent antioxidant. It protects cellular components against peroxidative damage by a
free-radical scavenging mechanism. (Mohri et al., 2005 and Niki, 2014).

In this study, the liver extract of L. spadiceus induced increase in AST, ALT
and ALP is due to the damage of hepatocytes results in the leakage of these enzymes
into systemic circulation, the present results are in accordance with other studies (Kew,
2000 and Hyun et al., 2010). It was also found that the rats injected with L. spadiceus
liver extract showed significant decrease in Albumin and T. proteins, these results due
to pathological alteration in liver that lead to hepatic dysfunction and decreased protein
synthesis (Saleh, 2011).

In the present study N. sativa extract treated animals showed enhancement in
the liver functions parameters, this enhancement due to hepatoprotective effect of N.
sativa which may be successful to decrease liver damage induced by liver extract of L.
spadiceus. These results are consistent with other studies (Danladi et al., 2013 and
Hamza and Al-Harbi, 2015).

Our results reported that vitamin E protects critical cellular structures against
damage caused by oxygen-free radicals and it inhibits lipid peroxidation of membrane
by scavenging lipid peroxyl radicals that decrease the oxidative stress in liver leading
to improve in liver functions (Hashem et al., 2013).

The recorded results of the present study indicated that in injection with liver
extract of L. gpadiceusinduced elevation in creatinine, urea and uric acid, the increase
in these previous parameters may be due to a direct effect of these toxins on the
kidney, which in turn would cause uncontrolled cellular permeability of the glomeruli
leading to decreased glomerular filtration rate and increase in these parameters in
blood (Saoudi et al., 2010).

The results obtained in the present study showed that, kidney function was
improved as indicated by reduction in serum Creatinine, Urea and Uric acid levels after
oral administration of N. sativa may be the possible mechanism of anti-inflammatory
action of thymoquinone which has a therapeutic potential in treatment or prevention of
inflammatory diseases in kidneys (Tembhurne et al., 2011).
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In vitamin E treated animals showed healing in kidneys function by decreasing
the concentration of creatinine, urea and uric acid, these results in accordance with
(Bansal et al., 2005).

Intraperitoneal injection of the L. spadiceus liver extract induced
hepatotoxicity. The hepatotoxicity was manifested by many histological features
includes necrosis in the hepatocytes associated with vasculitis and dilatation in the
blood sinusoids. The changes in the hepatic cells and blood vessels were attributed to
the direct effect of the toxins the cells structures or due to the free radicals which
caused structural integrity damage of the liver cell membrane and hence a leakage of
the cellular enzymes in to the blood (Patel et al., 2010).

Oral administration of N. sativa and vitamin E induced restoration to the liver
tissue to the healthy. The tissues recovery of the liver suggested due to the antioxidant
activity of herbal plant which possessed radical scavenging and antioxidant (Badary et
al., 2003& 2007).

For the renal toxicity intra peritoneal injection of the TTX induced necrosis in
the glomerular endothelial cells and renal tubules epithelium. Moreover, hemorrhage
was noticed in between the renal tubules. The histopathological changes in the kidney
following injection of L. spadiceus liver extract were due to the direct effect of the
toxins on the renal epithelium (Saoudi et al., 2010 and Nejla et al., 2010).

Oral administration of N. sativa and vitamin E caused recovery in the renal
tissues and cells appear near to healthy. This restoration and recovery may be due to
the multi-beneficial properties of N. Sativa extracts plus vitamin E such as antioxidant
(Fouda et al., 2008 and Alenzi et al., 2013), anti-inflammatory (Hajhashemi et al., 2004).

Conclusion:

From our study, we concluded that, the injection of L. spadiceus liver extract
induced hematological, biochemical and pathological changes. Also we concluded
that Nigella sativa extract and Vitamin E could be used as a powerful antioxidant
against the side effects of L. spadiceus liver extract.
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